CHAPTER 11 (Odd) 
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$: CGS: 5 x 10* Maxwells, English: 5 x 10* lines 
B: CGS: 8 Gauss, English: 51.616 lines/in.? 


-4 
L= 10 Mb o007 
Á 0.01 m? 


n= %-=__%W04t__ _9524x 10 AUWb 
$ 4.2 x 10* Wb 


= 0.1524 m 
39. ST 1n. 


= % - “WA 624.67 Atím 
T 0.1524 m 


$b _10x 107* del 
Á 3 x 107 m 
Fig. 11.23: H = 800 ro 


= 0.333 T 


NI = Hl >= 1 = HIUN = (800 At/m)(0.2 m)/75t = 2.133 A 


a. NI, + NL = Hl 
- 212x107 Wb_ ¡rn 
A 12 x 10% m? 
Fig. 11.23: H = 730 At/m 
NC A) + 30 At = (750 At/m)(0.2 m) 


N, =60t 
B 1 T _ 
hs =2=2_Y! _ -1334x 10 Wb/Am 
PH 750 Ava 


NI+Ni=H + Hi 


A 


cast steel cast iron 
Q0D0/+ G0D/ = " 
(S0t/ = " 


B= 4 with 0.25 jr. al Ss = 1.6 x 107* m? 


39.37 4 


-4 
B= 0.8 x 10” Wb =05T 


1.6 x 10* m? 
Fig. 11.24: Ha ae = 280 At/m 
Fig. 11.23: Posairon = 1500 At/m 


tasca = 3 Az 


39.37 ya 


= 0.1397 m 
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Loa iron = 2.5 i8 tr = 0.0635 m 


(SO t)] = (280 At/m)(0.1397 m) + (1500 At/m)(0.0635 m) 
SO] = 39.12 + 95.25 = 134.37 
] = 2.687 A 


15. 4H iS = 0.04 m 


f= 12 - lion. a) E xX10 
2 z(0.04 m) 


17. a 025ar | a =2x 10m 


2 2 
E E = BIOCÓLmD" - 0785 x 1071 m2? 


NI = Halo, H, = 7.96 X 107 B, 


(200 p] = [ass x 105) A | 2 x 103 m 


0.785 x 107% m? 
T = 2.028 A 


2 
n= 1% -_ 1(0.2548 T)(0.785 x 10* m?) 
Ad 41 x 107 


1 = 2ar = (6.28)(0.08 m) = 0.5024 m 
(1000 A) = H(0.5024 m) 
H = 398.09 At/m 
Fig. 11.24: B <= 0.675 T 
$ = BA = (0.675 T)(0.009 m?) = 0.0061 Wb 
$ = 6.1 x 103 Wwb 


21. a. 17 = 0.632 Trnax 
Tmax < 1.5 T for cast steel 
0.632(1.5 T) = 0.945 T 
At 0.945 T, H <= 7700 At/m (Fig. 11.21) 
 B= 1.5(1 — e7 4/70 Atím) 


l-e Tar A | = 1.085 T 


_900 At/m 
B=1.5 
Graph: <= 1.1 T 
H = 1800 At/m: 


_ 1800 Aum 
B=1.5|1-e ?WA'm | — 1.385 T 


(Odd) 


4 Wb - 0.5 x 10% Wb) _ 36(7.5 x 107%) 


0.02 
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Graph: <= 1.38 T 
H = 2700 At/m: 
_ 2700 Am 
= e -e mA | = 1.468 T 
Graph: <= 1.47 T 
Excellent comparison! 


B= 1.5(1 278 4100 Aun) 0 E 1.5 4/700 Aum 


B - 1.5 = —1.56 47% Aím 
1.5 — B = 1.56 40 Atím 


1.5- B _ ¿—H/700 A/m 


1.5 
log, | 1 Bl. -H 
d 1.5 700 At/m 
B 
and H = —700 log, É - í5| 
B=l1T 


1 


H = -700 log. |1 - 
os | T3 


| = 769.03 At/m 


Graph: <= 750 At/m 
B=1.4T: 


H = —700 log, E = 13| = 1895.64 At/m 


Graph: <= 1920 At/m 


B 
H = —7001 y id 
o, | | 
0.2 
= -700 log. |1 - 92 
o. | 13| 
= 100.2 At/m 
, — Hl _ (100.2 At/m)(0-16 1) _ 404 ma 
N 400 + 


vs 44 mA for Ex. 11.3 
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CHAPTER 11 (Even) 


2. $: SI6 x 107* Wb, English 60,000 lines 
B: SI 0.465 T, CGS 4.65 x 10% Gauss, English 30,000 lines/in.? 


lo 0.06 m 300 
4 a EA PD 
pÁ 2 x 10% m? pm 
b. R= HA _ 007/62m  _ 152.4 
pÁ 5 x 10% m? ym 
cc. R= LA 0.1 m _ 1000 


from the above Rc) > Ría) > Ri) 


SF _ 120 gilberts 


6. = L= _ 80" 1.667 x 1073 rels (CGS 
*= 5 77000 maxwelks EOS 
-4 
8.  p= 2.2020 x 10" D _ 4 < 1074 wb/Am 
H 600 At/m 
-4 
o. pB=2*%.23Xx10 "W-_os6rT 


A 5 x 10% m? 
Fig. 11.23, Hizo, = 2500 At/m 
Fig. 11.24, H.., = 70 Am 
NM = Alaron) Ej Alsteel) 
(100 91 = (Hio, + Hacen! 
(100 t)] = (2500 At/m + 70 At/m)0.3 m 


pa EAT 
100 
12. a. 80,000 times | WP_| =8 x 104 x 1078 Wb = 8 x 1074 Wb 
10% limes 


. 1 m 


39.37 jr 


Area = 1 in? == az = 6.45 x 1074 m? 


39.37 iy. 39.37 jr 


Lshect ste) = 0.5 ix. 155 = 0.0127 m 


-4 
dE AA SO AR 


Á 6.45 x 10% m? 


(Even) 
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16. 
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Fig 11.24: Hneer stes, = 460 At/m, Fig. 11.23: Ha see, E 1275 At/m 


MI = HAlisheer steel) Y Plicast iron) 
= (460 At/m)(0.0127 m) + (1275 At/m)(0.1397 m) 
= 5.842 At + 178.12 At 


NI = 183.96 
B 1.24 T db 
S t teel: == A E _ AAA .725 K 10 W Am 
o LaBES A” 175 Adm? pl 
B 1.24 T -4 
Sheet steel: = 2-. ——__=26.9 x 1 /Am 
E: 4 HO Aun Da 


a. ly =1,= 0.05 m, 1, = 0.02 m, ly, = ly¿ = 0.0085 m 

NI = 2H aylaz + 2Hpclpo + Hyglya + Hil, 
2 _24x 107 Wo _27T=H= 360 Am (Fig. 11.24) 
Á 2 x 10% m? 
1007 = 2(360 At/m)(0.05 m) + 2(360 At/m)(0.0085 m) 

+ (360 At/m)(0.02 m) + 7.97 x 10%(1.2 T)(0.003 m) 

= 36 At + 6.12 At + 7.2 At + 2869 At 

100] = 2918.32 At 
IT = 29.18 A 


b. air gap: metal = 2869 At:49.72 At = 58.17:1 


ai = 4r X 107” Wb/Am 
Usheer steelóHair = 3-33 X 107? Wb/Am:4x x 107? = 2627:1 


C = 2xr = (6.283)(0.3 m) = 1.884 m 


Fig. 11.23: Honeer stee, S 2100 At/m 

H, = 7.97 X 10*B, = (7.97 x 10%)1(1.538 T) = 12.26 x 10% At/m 

Nil] + Nal, = Hgo + Plisnees steel) 

(200 0I, + (40 t)(0.3 A) = (12.26 x 107 At/m)(2 mm) + (2100 At/m)(1.884 m) 


T, = 31.98 A 
Table: 

Section $(Wb) A(m?) B(T) H l(m) 
a—b, g—h 5 x 107? 0.2 
b=c,f-g | 2x 107? 5 x 1074 0.1 
e-d e-f| 2x10* 5 x 1071 0.099 

a—h 5 x 1071 0.2 
b—g 2 x 107? 0.2 
d—e 2 x 1071 5 x 1071 0.002 
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20. 


(Even) 


$ 2 x 10% Wb 
Bp¿ = Bog = By = Bag = Bro = rr ja o 0.4 T 
Air gap: H, = 7.97 x 10%/0.4 T) = 3.188 x 10% At/m 
= (3.188 x 10% At/m)(2 mm) = 637.60 At 
Fig 11.24: H,. = H.¿ = Ay = Ho = 55 At/m 
Hbclpo = Higlgo = (55 At/m)(0.1 m) = 5.5 At 
Hdog = Hefos = (55 At/m)(0.099 m) = 5.445 At 


For loop 2: Les F=0 
Hbelbe + Edo + Hal, + Hof. + Hjglio — Haplo p=0 
5.5 At + 5.445 At + 637.60 At + 5,445 At + 5.50 At — Hoploy = O 
Hoplap = 659.49 At 
659.49 At 
dH,= — = 3297.45 At/ 
Fig 11.23: »y a 10 
with $, = BA = (1.55 T)Q X 107% m?) = 3.1 x 10% Wb 
= 2 x 10—* Wb + 3.1 x 1074 Wb 
E —4 PE 3 ES 
= 5.1 x 107% Wb = 8,, = 8, = Py 
_ *r_5.1x 10% wb 
Á 5 x 10% m? 
B-—+H curve: (Fig 11.24): 
Hay = Hna = Hgn = 180 At/m 
Hraliha = (180 At/m)(0.2 m) = 36 At 
Honlen = (180 At/m)(0.2 m) = 36 At 


which completes the table! 


Loop +1: LF = 0 
(200 07 = 36 At + 659.49 At + 36 At + 36 At 
(200 11 = 767.49 At 
T= 3.84 A 


NI = Hala + lpo + Lgo + leg + la) + Hal, 
300 At = H,,(0.7992 m) + 7.97 x 107 B,(0. 8 mm) 
300 At = H¿¿(0.7992 m) + 637.6 B, 
Assuming 637.6 B, >> H,y(0. 7992 m) 
then 300 At = 637.6 B 
and B, = 0.471 É 
$ = BA = (0.471 DQ x 107% m?) = 0.942 x 10—* Wb 
Bay = B¿ = 0.471 TH = 270 At/m (Fig. 11.24) 
300 At = (270 At/m)(0.7992 m) + 637.6(0.471 T) 
300 At 516.09 At 
". Poor approximation! 
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_300 At_ 100% = 58% 
516.09 At 
Reduce Y to 58% 

0.58(0.942 x 107% Wb) = 0.546 x 107% Wb 

-4 

p=*%.%%x10"W _023T=>H= 190 At/m (Fig. 11.24) 

A 2 x 10% m? 
300 At = (190 At/m)(0.7992) + 637.6(0.273 T) 
300 At x 325.91 
Reduce $ another 10% = 0.546 x 107—%* Wb — 0.1(546 x 107% Wb) 

= 0.491 x 107% Wb 

$ _ 0.491 x 10% Wb 
Á 2 x 10% m? 
300 At = (175 At/m)(0.7992) + 637.6(0.273 T) 


300 At + 313.92 At but within 5% .'. OK 
$ = 0.546 x 10% Wb 


B = = 0.246 T > HB = 173 At/m (Fig. 11.24) 
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